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For the purpose of correlation with tension, using Eq. (29.36) the corresponding 
factor of safety may be defined as 

F m = (29.40) 

^tmax 

Hence, utilizing Eqs. (29.36) and (29.38) to (29.40) yields 


F, t 3v^3A 

F „ ~ - l )'/ 2 

For the case of zero clearance and the practical range of values of A equal be¬ 
tween 2 and 4, Eq. (29.41) gives safety factor ratios of 0.426 and 0.331, respectively. 
Therefore, one of the primary considerations in eyebar joint design is to evaluate 
the factor of safety related to the critical tensile stress criteria rather than shear. 
This is particularly important in fracture-safe design. 


CONTROL OF SLING LOADS 

Although it appears reasonable to design the eye portion of the eyebar on the 
basis of axial loading alone, it is well to realize that in the majority of slinging 
operations, the line of loading may be inclined to the axis of the shank. This type 
of a load produces bending in the eye, collar, and shank, and the analysis of such a 
redundant system, even in the plane of the eye, is rather involved [159]. In industry, 
the shape and proportions of the manufactured eyebolts and similar components 
are established by specifications. Despite this control, however, there is a great 
diversity of existing eyebar configurations, some of which may be inadequate for 
the intended application. To help with checking the performance of a given unit 
subjected to inclined sling loading, the equivalent shear stress for the shank can be 
computed as 

S s = ^_ C j S Q - [(1 + G tan a) 2 +4 tan 2 a ] 1 ^ (29.42) 
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where 


G = 2D S 


16nD s + 8 d a 
1 6n 2 D% -f 


(29.43) 


The relevant notation for this analysis is shown in Fig. 29.21. It should also be 
noted that adequate proportioning of the collar is a very real consideration, since 
under the inclined loading, partial failure of the collar is likely to occur through 
local crushing of the edge. The core area of the shank is denoted here by A c and 
n defines the location on the collar diameter at which the maximum crushing load 
might develop. 

The experience with eyebolts in lifting loads inclined to the axis of the bolt 
shows that the shank is subjected to tensile, shearing, and bending actions due to 



